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multi -filament yarn and a high heat-shrinkable uncr imped 
multi -filament yarn 

which has a higher heat shrinkage ratio as a whole than the 
crimped 

multi- filament yarn and has thick and thin portions in a 
longitudinal direction 

and whose thick portion has a higher heat shrinkage ratio 
that the thin 

portion. When the plush fabric is heat-treated, a 
long- and- short pile fabric 

having a unique appearance can be obtained. Particularly 
when at least the 

distal end portions of the crimped multi- filaments among 



the multi-filament 

mixed yarn forming the plush are interlaced, a pill-like 
fabric having a 

corrugation feel can be obtained, 
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(57) A cut pile fabric with substantially vertically 
standing tufts made of a synthetic multifilament yarn 
which is an intermingled yarn comprised of (a) a 
crimped multi -filament yarn and (b) a non-crimped 
highly heat-shrinkable multifilament yarn having a heat 
shrinkage larger than that of the crimped multifilament 
yarn (a), and having thick portions and thin portions, 
alternately occurring along the length of each constitut- 
ing filament of the yarn (b), said thick portions having a 
heat shrinkage larger than that of said thin portions. 
When heat-treated, the cut pile fabric provides a high- 
and-low cut pile fabric having a unique appearance. 
Especially when tip portions of cut piles of the crimped 
multifilament yarn (a) are entangled with each other, a 
cut pile fabric having a rugged surface with lumps of 
snarled piles is obtained. 
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Description 

Technical Field 

[0001] This invention relates to a cut pile fabric. More 
particularly, it relates to a high-and-low piles -revealing 
cut pile fabric with substantially vertically standing tufts, 
a cut pile fabric having a rugged surface with lumps of 
snarled cut piles, and a process for producing the cut 
pile fabric having a rugged surface with lumps of 
snarled cut piles. 

Background Art 

[0002] Cut pile fabrics made from a non-crimped 
multi-filament yarn, a crimped multifilament yarn, or a 
spun yarn have heretofore been known and used. 
These cut pile fabrics have problems in surface appear- 
ance such as occurrence of cracks, wale streaks, fiber 
falling and white glazing by reflection as observed at a 
certain visual angle. 

[0003] To solve the problems in surface appearance of 
the conventional cut pile fabrics, a pile fabric made of an 
intermingled yarn wherein crimped synthetic multifila- 
ment yarns and non-crimped synthetic multifilament 
yarns are uniformly intermingled has been proposed in 
Japanese Unexamined Patent Publication No. H7- 
44758- The non-crimped yarns and the crimped yarns 
are uniformly intermingled in the cut piles of this fabric, 
and thus, crimp characteristics of the crimped yarn and 
smoothness and stiffness characteristics of the non- 
crimped yarn are manifested whereby the above-men- 
tioned problems in surface appearance are solved. 
However, in the thus-proposed cut pile fabric composed 
of uniformly intermingled crimped yarns and non- 
crimped yarns, only a mean value of the characteristics 
of the crimped yarns and those of the non-crimped 
yarns is manifested. 

[0004] No technical idea has heretofore been pro- 
posed wherein non -crimped yarns having special prop- 
erties and crimped yarns having special properties are 
used in combination for the pile yarns of a cut pile fabric 
to provide a cut pile fabric with a novel and unique sur- 
face appearance. 

Disclosure of Invention 

[0005] A primary object of the present invention is to 
provide a fabric having a rugged surface with lumps of 
snarled piles and exhibiting a unique surface appear- 
ance. 

[0006] Another object of the present invention is to 
provide a process for making the fabric with a rugged 
surface with lumps of snarled piles. 
[0007] The present invention is based on the following 
technical ideas. Namely, first, cut piles of a fabric are 
made of an intermingled yarn of (a) a crimped synthetic 
multifilament yarn and (b) a non-crimped highly heat- 



shrinkable synthetic multifilament yarn which has thick 
portions and thin portions, alternately occurring along 
the length of each constituent filament of the yarn (b), 
the thick portions having a heat shrinkage larger than 

5 that of the thin portions, and thus, when the cut pile fab- 
ric is heat-treated, high-and-low cut piles are revealed; 
and secondly, at least tip portions of the cut piles of the 
crimped yarns are entangled with each other, and thus, 
a rugged surface with lumps of snarled piles is mani- 

10 fested. 

[0008] Thus, in one aspect of the present invention, 
there is provided a high-and-low piles-revealing cut pile 
fabric with substantially vertically standing tufts, made 
of a synthetic multifilament yarn, characterized in that 

is said synthetic multifilament yarn is an intermingled yarn 
comprised of (a) a crimped multifilament yarn and (b) a 
non-crimped highly heat-shrinkable thick-and-thin multi- 
filament yarn having a heat shrinkage larger than that of 
the crimped multifilament yarn (a), and having thick por- 

20 tions and thin portions, alternately occurring along the 
length of each constituent filament of the yarn (b), saitf 
thick portions having a heat shrinkage larger than that 
of said thin portions. 

[0009] In another aspect of the present invention, 
25 there is provided a cut pile fabric having a rugged sur- 
face with lumps of snarled piles of synthetic multifila- 
ment yarn, characterized in that said synthetic 
multifilament yarn is an intermingled yarn comprised of 
(a) a crimped mufti-filament yarn and (b) a non-crimped 
30 thick-and-thin multi-filament yarn having a heat shrink- 
age larger than that of the crimped multifilament yarn 

(a) , and having thick portions and thin portions, alter- 
nately occurring along the length of each constituent fil- 
ament of the yarn (b); at least tip portions of piles of the 

35 crimped multifilament yarn (a) within the piles of the 
intermingled multifilament yarn are entangled with each 
other within each lump of the piles and/or between adja- 
cent lumps of the piles. 

[0010] In a further aspect of the present invention, 
40 there is provided a process for making a cut pile fabric 
having a rugged surface with lumps of snarled piles, 
characterized in that the above-mentioned high-and-low 
piles-revealing cut pile fabric with substantially vertically 
standing tufts is heat-treated whereby said non-crimped 
45 highly heat-shrinkable thick-and-thin multifilament yarn 

(b) having thick portions and thin portions, alternately 
occurring along the length of each constituent filament 
of the yarn (b) is shrunk, and at least tip portions of piles 
of the crimped multif ilament yarn (a) are entangled with 

so each other within each lump of piles and/or between 
adjacent lumps of cut piles. 

Brief Description of the Drawings 

55 [0011] 

Figure 1 is an enlarged detail of a fragmentary side 
elevation illustrating cut piles of the high-and-low 



2 



BNSDOCIO: <EP 0926284 A1 _l_> 



% 



3 EPO 

cut piles- revealing cut pile fabric of the invention; 
Fig. 2 is an enlarged detail of a fragmentary side 
elevation illustrating cut piles of one example of the 
high-and-low cut pile fabric having a rugged surface 
with lumps of snarled cut piles of the invention; 
Fig. 3 is an enlarged detail of a fragmentary side 
elevation illustrating cut piles of another example of 
the high-and-low cut pile fabric having a rugged 
surface with lumps of snarled piles of the invention; 
and 

Fig. 4 is an enlarged plan view of the high-and-low 
cut pile fabric shown in Fig. 3. 

Best Mode for Carrying Out the Invention 

[0012] In Fig. 1 illustrating cut piles of the high-and- 
low cut piles-revealing fabric with substantially vertically 
standing tufts, of the invention, a lump of cut piles A and 
a lump of cut piles B are comprised of a synthetic multi- 
filament yarn 1 . The synthetic multifilament yarn 1 is an 
intermingled yarn comprised of a crimped multifilament 
yarn 2 and a non-crimped highly heat-shrinkable thick- 
and-thin multifilament yarn 3 having a heat shrinkage 
larger than that of the crimped multifilament yarn 2, and 
having thick portions and thin portions in each constitu- 
ent filament, wherein the thick portions have a heat 
shrinkage larger than that of the thin portions. By the 
term "thick-and-thin multifilament yarn" we mean that 
the multifilament yarn has thick portions and thin por- 
tions, alternately occurring along the length of each 
constituent filament of the yarn. 
[0013] In Fig. 1, the lump of cut piles A is predomi- 
nantly comprised of thick portions 4 of the non-crimped 
thick-and-thin multifilament 3 and the crimped multifila- 
ment 2. The lump of cut piles B is predominantly com- 
prised of thin portions 5 of the non-crimped thick-and- 
thin multifilament 3 and the crimped multifilament 2. 
[0014] In Fig. 2, cut piles of the high-and-low cut pile 
fabric of the invention are illustrated, which fabric is 
obtained by heat-treating the high-and-low cut piles - 
revealing cut pile fabric illustrated in Fig. 1. 
[0015] The lump of cut piles A illustrated in Fig. 1 
becomes a lump of shortened cut piles A' illustrated in 
Fig. 2 by carrying out a heat-treatment under conditions 
such that the thick portion 4 of the non-crimped yarn 3 
is shrunk. Namely, the thick filament portion 4 exhibits a 
large shrinkage, and thus, when heat-treated, it forms a 
cut pile 6 which is thicker and shorter than the non-heat- 
treated filament portion 4. The crimped multifilament 2 
is shrunk accompanying the shrinkage of the thick fila- 
ment portion 4, to form a relatively short cut pile 7. The 
shrinkage of the crimped multifilament 2 is due to the 
development of possible latent crimp and its own heat 
shrinkage, caused by the heat-treatment, and further 
due to entanglement thereof with the thick portion 4 of 
the non-crimped multifilament yarn 3 shrinking due to 
the heat-treatment. 

[0016] The lump of cut piles B illustrated in Fig. 1 
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becomes a lump of cut piles B\ as illustrated in Fig. 2, 
which have an approximately the same length as or 
slightly shorter length than that of the piles B. Namely, 
the thin portion 5 of the non-crimped yarn exhibits a 

5 shrinkage smaller than that of the thick portion 4 of the 
non-crimped yarn, and thus, the thin portion 5 becomes 
a cut pile 8 longer than the lump of cut piles A\ The 
crimped multifilament 2 mixed with the thin filament por- 
tion 5 in the lump of cut piles B in Fig. 1, remains as a 

w relatively long cut pile 9, as illustrated in Fig. 2, without 
accompanying the shrinkage of the thin filament portion 
4. 

[0017] As described above, by heat-treating the cut 
pile fabric shown in Fig. 1 , the lumps of cut piles A and 

is the lump of cut piles B as illustrated in Fig. 2 form a lump 
of relatively short cut piles A' and a lump of relatively 
long cut piles B\ respectively, as illustrated in Fig. 2. 
[0018] In Fig. 3, piles of another example of the high- 
and-low cut pile fabric of the invention are illustrated in a 

20 manner similar to in Fig. 2, which is obtarned by heat- 
treating the high-and-low cut piles-revealing cut prte fab- 
ric, illustrated in Fig. 1, under conditions such that the 
non-crimped thick-and-thin multifilament 3 is shrunk. 
More specifically, the cut piles are illustrated in Fig. 3 

25 which are characterized as comprising high-and-low 
piles and having a rugged surface with lumps of snarled 
cut piles, and which are formed by heat-treating a high- 
and-low cut piles-revealing cut pile fabric shown in Fig. 
1 wherein a fine multifilament with a single filament 

30 thickness of not larger than 1 denier is used as the 
crimped multifilament yarn 2. 

[0019] The lumps of cut piles A" and B" as illustrated 
in Fig. 3 are formed from the lumps of cut piles A and B 
as illustrated in Fig. 1 , respectively, wherein the crimped 

35 multifilament yarn 2 is composed of fine multifilaments 
having a single filament thickness not larger than 1 
denier. In this case, high cut piles and low cut piles are 
formed based on a principle similar to that explained 
above with reference to Fig. 2 wherein the piles are 

40 formed by heat-treating the piles illustrated in Fig. 1. 
Further, the crimped multifilaments 2 have a very fine 
single filament thickness, and therefore, at least tip por- 
tions of the piles of the crimped multifilaments 2 are 
readily entangled within each lump of cut piles and/or 

45 between the adjacent lumps of cut piles, whereby the 
lump of piles A (Fig. 1 ) becomes the lump of snarled low 
piles A" comprised of thick and short multifilament por- 
tions 10 and snarled crimped multi filaments 1 1 (Fig. 3), 
and the lump of piles B (Fig. 1) becomes the lump of 

so snarled relatively high piles B" comprised of relatively 
thin and relatively long multifilament portions 12 and 
snarled crimped multifilaments 13 (Fig. 3). Thus the cut 
pile fabric having a rugged surface with lumps of 
snarled piles of the invention is obtained. 

55 [0020] Typical embodiments of the invention have 
been above described with reference to Fig. 1 to Fig. 3, 
but the invention includes modified embodiments. For 
example, the lump of cut piles A and the lump of cut 
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piles B, illustrated in Fig. 1 , can be modified so that both 
of the thick filament portion 4 and the thin filament por- 
tion 5 are present as the non-crimped multifilament yarn 
3 in each of the cut pile lumps A and B. In this case, 
when the high-and-low cut piles-revealing cut pile fabric 
is heat-treated, a cut pile fabric having a rugged surface 
with lumps of snarled piles is obtained, which has cut 
pile lumps having different pile lengths which are longer 
than that of the cut piles A' illustrated in Fig. 2 but are 
shorter than that of the cut piles B* illustrated in Fig. 2, 
wherein the lengths of the resulting cut piles vary 
depending upon the proportion of the two kinds of cut 
pile lumps. 

[0021 ] As other modifications, the invention include an 
embodiment using two different kinds of cut pile lumps 
(i.e., cut pile lumps comprising the thick filament por- 
tions and cut pile lumps comprising the thin filament 
portions ) wherein one kind of of cut pile lump is sur- 
rounded by a plurality of the other kind of cut pile lumps. 
According to this embodiment, the size of the lumps of 
long piles appears different from the size of the lumps of 
short piles. For example, when a lump of cut piles com- 
prising the thick f ilament portion is surrounded by adja- 
cent lumps predominantly comprised of cut piles 
comprising the thin filament portion 5 as the non- 
crimped multifilament 3 (as lump of cut piles B illus- 
trated in Fig. 1), the cut pile fabric of a rugged surface 
with lumps of snarled piles looks to be comprised of 
large lumps of long piles. In contrast, when a lump of cut 
piles comprising the thin filament portion is surrounded 
by adjacent lumps predominantly comprised of cut piles 
comprising the thick filament portion 4 as the non- 
crimped multifilament 3 (as lump of cut piles A illus- 
trated in Fig. 1), the cut pile fabric of a rugged surface 
with lumps of snarled piles looks to be comprised of 
short piles. Thus, various sizes of lumps comprising 
piles with desired length can be obtained from the non- 
crimped thick-and-thin multifilament. The invention fur- 
ther include another embodiment using two different 
kinds of cut pile lumps wherein one kind of cut pile lump 
is surrounded by a plurality of the other kind of cut pile 
lumps comprising the thick filament portion and the thin 
filament portion. 

[0022] In a further embodiment of the invention, a fine 
multifilament yarn having a single filament thickness of 
not larger than 1 denier is used as the crimped multifila- 
ment yarn 2. In this case, a high-and-low cut pile fabric 
comprised of lumps of snarled piles having an appear- 
ance of large size and lumps of snarled piles having an 
appearance of small size, which are distributed over the 
fabric surface, is obtained. One example of this embod- 
iment is illustrated in Fig. 4 wherein reference numerals 
14, 15 and 16 signify a lump of snarled piles having an 
appearance of large size, a lump of snarled piles having 
an appearance of small size, and a lump of snarled 
short piles, respectively. 

[0023] Preferred embodiments of the intermingled 
multi-filament yarn used for making the high-and-low cut 



piles-revealing cut pile fabric with substantially vertically 
standing tufts of the invention will now be described in 
detail. 

[0024] The intermingled multifilament yarn preferably 
5 has a thickness of 75 to 250 deniers. If the thickness of 
the intermingled multifilament yarn is smaller than 75 
deniers, when the yarn is knitted by using, for example, 
a high gauge sinker pile knitting machine with at least 
28 gauge, the stitches are not dense enough, and thus, 
10 the cut piles become coarse with the result of reduction 
in quality of the cut pile fabric. In contrast, if the thick- 
ness of the intermingled multifilament yarn exceeds 250 
deniers, when knitted, the shrinking stress of the yarn 
per density is undesirably large and the knitted structure 
is shrinks to a great extent, resulting deterioration of feel of 
the cut pile fabric. 

[0025] The proportion of the non-crimped multifila- 
ment yarn to the crimped multifilament yarn in the inter- 
mingled yarn is preferably in the range of 20 : 80 to 70 : 

20 30 by weight, more preferably 35 : 65 to 50 : 50 by 
weight. If the amount of the non-crimped yarn is too 
small, it is insufficient to form the intended high-and-low 
piles. In contrast if the amount of the non-crimped yarn 
is too large, the feel of the fabric becomes stiff. 

25 [0026] The difference in heat shrinkage between the 
non-crimped multifilament yarn and the crimped muHsf fl- 
ament yarn in the intermingled yarn fs preferably in the 
range of 20 to 60%, more preferably 30 to 50%. ff the 
difference in heat shrinkage is smaller than 20%, the dif- 

30 ference in height between the high piles and the low 
piles in the high-and-low cut pile fabric becomes small. 
In contrast if the difference in heat shrinkage is larger 
than 60%, the difference in height between the long 
piles and the short piles in the high-and-low cut pile fab- 

35 ric becomes undesirably large and the short piles 
become difficult to support the long piles occasionally 
resulting lying down of long piles. 
[0027] The heat shrinkage of the non-crimped multifil- 
ament yarn in the intermingled yarn is preferably in the 

40 range of 50 to 70%. The thick portion and thin portion of 
each constituent filament of the non-crimped multifila- 
ment yarn preferably have a heat shrinkage of 50 to 
90% and 30 to 70%, respectively. Both the thick portion 
and thin portion of each constituent filament of the non- 

45 crimped multifilament yarn preferably have a length of 2 
mm to 35 mm, more preferably a length of 5 mm to 20 
mm. If the lengths of the thick and thin filament portions 
are outside this range, the long and short piles on the 
fabric are undesirably unbalanced and the appearance 

so of the fabric is damaged. To cite one example, when a 
non-crimped thick-and-thin multi -filament having an 
average single filament thickness of 1 .6 denier, an aver- 
age thick portion thickness of 2 denier and an average 
thin portion of 1 .5 denier is used, a high-and-low cut pile 

55 fabric made by weaving or knitting into a cut pile fabric 
and heat-treating the fabric has the non-crimped multi- 
filament with a thick portion thickness of 5 to 12 denier 
and a thin portion thickness of 2 to 7 denier. 
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[0028] As specific examples of the non-crimped multi- 
filament yarn, there can be mentioned an undrawn mul- 
tifilament yarn, a partly drawn multifilament yarn, and a 
highly shrinkage thick-and-thin multifilament yarn 
obtained by drawing so-called POY at a temperature not 
higher than the glass transition temperature, which 
yarns are made of polyester or other synthetic poly- 
mers. 

[0029] As specific examples of the crimped multifila- 
ment yarn in the intermingled yarn, there can be men- 
tioned a false-twisted crimped yarn, a stuff-crimped 
yarn and a knit-and-deknitted crimped yarn. Of these, a 
false-twisted crimped yarn is preferable. The crimped 
multifilament yarn preferably has a percentage crimp of 
0.5 to 10%. If the percentage crimp exceeds 10%, the 
feel becomes stiff. In contrast if the percentage crimp is 
smaller than 0,5%, the desired lump of snarled piles is 
difficult to form even when a fine multifilament yarn hav- 
ing a single filament thickness not larger than 1 denier is 
used. Preferably the heat shrinkage of the crimped yarn 
is in the range of 2 to 20%. If the heat shrinkage 
exceeds 20%, the high-and-low cut pile fabric is difficult 
to make. In contrast the heat shrinkage is smaller than 
2%, the desired lump of snarled piles is difficult to form 
even when a fine multifilament yarn having a single fila- 
ment thickness not larger than 1 denier is used. 
[0030] The intermingled multifilament yarn is prepared 
by, for example, paralleling-and-interlacing, ordoubling- 
and-twisting. Of these, paralleling-and-interlacing is 
most suitable for the formation of the high-and-low cut 
pile fabric. 

[0031] Cut piles can be made from the intermingled 
multi-filament yarn by a method wherein piles are cut 
from a pile structure knitted from sinker pile or double 
raschel at the knitting step; a method wherein a pile 
structure is made from a tricot knitted fabric by a raising 
machine, and then piles are cut from the pile structure; 
or a method wherein a moquette is woven from the yarn 
and then the piles of the moquette are cut. 
[0032] The heat-treatment for forming long piles and 
short piles can be conducted either by a wet heat treat- 
ment or a dry heat-treatment. The wet heat-treatment is 
effected preferably at a temperature of 80 to 130°C, 
more preferably 100 to 110°C. At a temperature lower 
than 80°C, the long piles and short piles are difficult to 
form. In contrast, at a temperature higher than 130°C, 
the fabric is shrunk to an excessive extent and the feel 
becomes stiff. 

[0033] The piles in the cut pile lump A and the cut pile 
lump B, illustrated in Fig. 1, preferably has a length of 
0.8 to 5 mm, more preferably 1 .2 to 3 mm. If the pile 
length is smaller than 0.8 mm, the difference in length 
between the pile lump A and the pile lump B in Fig. 2 
and between the pile lump A" and the pile lump B" in 
Fig. 3 are insufficient for providing the desired high-and- 
low cut pile fabric. In contrast if the pile length is longer 
than 5 mm, the piles are apt to undesirably lie down on 
the fabric. 



[0034] The high-and-low cut pile fabric having long 
piles and short piles, developed by the heat-treatment, 
is dyed by, for example, a liquid stream circulating dye- 
ing machine, and then dyed and set. 
5 [0035] The high-and-low cut pile fabric having a rug- 
ged surface with lumps of snarled piles of the invention 
will now be specif ically described by the following exam- 
ple. 

[0036] In the example, the boiling-off water shrinkage 
10 (BWS) was measured by the following method. A hank 
sample was prepared by rotating a sizing reel with a 
peripheral length of 1.125 m ten times. The hank was 
hung on a hook on a scale board, and a measuring load 
[=filament thickness in denier x 1/31 x 10 x 2] is applied 
is to the lower end of the hank. The length Lj of the hank 
is measured. Then the measuring load is removed, and 
the hank is placed in a cotton bag and immersed in a 
boiling water bath for 30 minutes. Then the cotton bag is 
taken from the bath, and the hank is taken out from the 
20 bag. Water is removed from the hank by using a filter 
paper and the hank is air-dried for 24 hours. The hank is 
again hung on the hook of the scale board, the measur- 
ing load is applied to the lower end of the hank. The 
length L 2 of the hank is measured. 

BWS(%) = [(L 1 -L^/L^xlOO 



Example 

30 [0037] Chips of polyethylene terephthalate were melt- 
spun at 280°C and taken-up by a first take-up roller 
rotating at a speed of 1,700 m/min and a second take- 
up roller rotating at a speed of 2,700 m/min to give a 
thick-and-thin multi-filament yarn with 165 denier/72 fil- 

35 aments having an elongation of 250%. The thick-and- 
thin multifilament yarn was cold-drawn 1 .4 times their 
original length to prepare a thick-and-thin multifilament 
yarn with 115 denier/72 filaments. The multifilament 
yarn had an average boiling-off water shrinkage (BWS) 

40 of 60%. The thick portion of each constituent filament 
had a BWS of 80% and an average length of 15 mm, 
and the thin portion thereof had a BWS of 50% and an 
average length of 1 5 mm. 

[0038] Chips of polyethylene terephthalate were melt- 
45 spun at 290°C and taken-up by a first take-up roller 
rotating at a speed of 6,000 m/min and a second take- 
up roller rotating at a speed of 6,000 m/min to give a 
partially oriented uniform multifilament yarn (POY) with 
85 denier/144 filaments having an elongation of 130%. 
50 The partially oriented uniform multifilament yarn was 
subjected to a simultaneous draw false twist crimping at 
a draw ratio of 1.4, a false twisting temperature of 
110°C, a heater length of 1.5 m, a surface speed of a 
false twist disk (triplet-axis circular frictional false twist- 
55 ing plate) of 600 m/min and a false twist speed of 300 
m/min to prepare a false-twisted crimped multifilament 
yarn with 64 denier/144 filaments having a percentage 
crimp of 1.4%. 
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[0039] The above-mentioned thick-and-thin multifila- 
ment yarn and the above-mentioned false-twisted 
crimped multifilament yarn were intermingled together 
by a parallel ing-and-inter lacing method using an inter- 
lace nozzle at a compression air pressure of 2 kg/cm 2 , 
an overfeed ratio of 2% and an intermingling speed of 
300 m/min to prepare an intermingled multifilament yarn 
with 189 denier/216 filaments having a BWS of 58% 
and an intermingling degree of 90 per meter. 
[0040] Using a Karl-Meyer warp knitting machine pro- 
vided with pole sinkers, a non-crimped polyester multifil- 
ament yarn with 150 deniers/48 filaments to be knitted 
into a knitted fabric as a ground structure, and the 
above-mentioned intermingled multifilament yarn to be 
formed into a pile structure were arranged in a full-set 
manner in yarn guides of the knitting machine, and knit- 
ted at a density of 65 courses/inch into a knitted fabric 
having loop piles with a 2 mm size made of the intermin- 
gled multifilament yarn composed of the highly shrinka- 
ge yarn and the iowly crimped yarn and having a total 
thickness of 189 deniers. 

[0041] The piles on the fabric were cut to remove the 
tip portions having a length of 0.2 mm of the respective 
piles by using a shearing machine made by JGC Corpo- 
ration to give a cut pile fabric with a velours appearance. 
The cut pile fabric in the spread state was heat-treated 
at 180°C for 45 seconds by using a dry-heating setter. 
[0042] The heat-treated fabric was then dyed at 1 30°C 
for 45 minutes by using a liquid-stream circulating dye- 
ing machine made by Hisaka Works Ltd. and dried at 
120°C for 1 minute by using a short loop dryer made by 
Hirano Tecseed Co., Ltd. After the drying, the fabric was 
heat-treated at a temperature of 1 70°C for 45 seconds 
by using a dry-heating setter to remove wrinkles occur- 
ring during the dyeing. The thus-made fabric had a rug- 
ged surface with lumps of snarled piles, as illustrated in 
Fig. 3. 

Industrial Applicability 

[0043] The high-and-low cut piles-revealing fabric with 
substantially vertically standing tufts of the invention 
gives a high-and-low cut pile fabric having a unique 
appearance. Especially when the tip portions of cut 
piles of the crimped filament yarn are entangled with 
each other, a cut pile fabric having a rugged surface 
with lumps of snarled piles is obtained. 
[0044] The high-and-low pile cut fabric and the cut pile 
fabric having a rugged surface with lumps of snarled 
piles, which are made from the high-and-low cut piles- 
revealing fabric of the invention, are useful as uphol- 
stery fabrics and other interior materials in automobiles 
and other uses. 

Claims 

1. A high-and-low piles-revealing cut pile fabric with 
substantially vertically standing tufts made of a syn- 



thetic multifilament yarn, characterized in that said 
synthetic multifilament yarn is an intermingled yarn 
comprised of (a) a crimped multifilament yarn and 
(b) a non-crimped highly heat-shrinkable thick-and- 
5 thin multi-filament yarn having a heat shrinkage 

larger than that of the crimped multifilament yarn 

(a) , and having thick portions and thin portions, 
alternately occurring along the length of each con- 
stituting filament of the yarn (b), said thick portions 

to having a heat shrinkage larger than that of said thin 
portions. 

2. The cut pile fabric according to claim 1 , which have, 
on the piles-revealing surface, a plurality of piles A 

15 predominantly comprised of (i) the thick portions of 
each constituting filament of the non-crimped highly 
heat-shrinkable thick-and-thin multifilament yarn (b) 
and (ii) the crimped multifilament yarn, and a plural- 
ity of piles B predominantly comprised of (i) the thin 

20 portions of each constituting filament of the non- 
crimped highly heat-shrinkable thick-and-thin multi- 
filament yarn (b) and (ii) the crimped multifilament 
yarn (a). 

25 3. The cut pile fabric according to claim 1 or 2, 
wherein the intermingled multifilament yarn has a 
thickness of 75 to 250 denier, and the difference in 
heat-shrinkage between the non-crimped multifila- 
ment yarn (b) and the crimped multifilament yarn 

30 (a) is in the range of 20 to 60% and the ratio of 

(b) /(a) is in the range of 20/80 to 70/30 by weight. 

4. A high-and-low cut pile fabric made by heat-treating 
a cut pile fabric as claimed in any of claims 1 to 3. 

35 

5. A cut pile fabric having a rugged surface with lumps 
of snarled cut piles of synthetic multifilament yarn, 
characterized in that said synthetic multifilament 
yarn is an intermingled yarn comprised of (a) a 

40 crimped multi -filament yarn and (b) a non -crimped 
thick-and-thin multi-filament yarn having a heat 
shrinkage larger than that of the crimped multifila- 
ment yarn (a), and having thick portions and thin 
portions, alternately occurring along the length of 

45 each constituent filament of the yarn (b); at least tip 
portions of cut piles of the crimped multifilament 
yarn (a) within the cut piles of the intermingled 
multi-filament yarn are entangled with each other 
within each lump of cut piles and/or between adja- 

50 cent lumps of cut piles. 

6. A process for making a cut pile fabric having a rug- 
ged surface with lumps of snarled piles, character- 
ized in that the high-and-low piles- revealing cut pile 

55 fabric as claimed in claim 1 is heat-treated whereby 
said non-crimped highly heat-shrinkable thick-and- 
thin multifilament yarn (b) having thick portions and 
thin portions, alternately occurring along the length 
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of each constituent filament of the yarn (b) is 
shrunk, and at least tip portions of cut piles of the 
crimped multifilament yarn (a) are entangled with 
each other within each lump of cut piles and/or 
between adjacent lumps of cut piles. 5 

7. A process for making a cut pile fabric having a rug- 
ged surface with lumps of snarled cut piles accord- 
ing to claim 6, wherein the intermingled 
multifilament yarn has a thickness of 75 to 250 10 
denier, and the difference in heat-shrinkage 
between the non-crimped multifilament yarn (b) and 

the crimped multifilament yarn (a) is in the range of 
20 to 60% and the ratio of (b)/(a) is in the range of 
20780 to 70/30 by weight, is 

8. A process for making a cut pile fabric having a rug- 
ged surface with lumps of snarled cut piles accord- 
ing to claim 6 or 7, wherein the crimped 
multifilament yarn (a) has a single filament thick- 20 
ness not larger than 1 denier. 

9. A process for making a cut pile fabric having a rug- 
ged surface with lumps of snarled cut piles accord- 
ing to any of claims 6 to 8, wherein the heat 25 
treatment is carried out under moist heat conditions 

at a temperature of 80 to 130°C or dry heat condi- 
tions at a temperature of 130 to 200°C. 

30 
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